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1 Data sets

Training and test sets: DUET was trained and tested using data sets derived from the S2648 data set used by the
PoPMuSiC method [1] and in a previous study [2], which represents a reduced set of single-point mutations with
available experimental thermodynamic data in the ProTherm database [3]. The original data set comprises 2648
mutations in 131 different globular proteins. The effect of the mutations on protein stability is denoted by the
difference in Gibbs free energy (∆∆G), given in Kcal/mol. Experimental conditions, such as temperature and pH
are also given. The distribution of these conditions for the S2648 data set is shown in Figure 1.

Figure 1: Histogram and density plots for the experimental conditions (temperature and pH) of the mutation.

In order to minimize redundancy and avoid biases during learning, low-redundancy training and test sets (in
position level) were derived from the S2648 data set.
The training set is composed by 2297 randomly selected mutations from the S2648 data set, comprising 126 protein
structures. To minimize the risk of overfitting, two blind test sets were devised to validate the method. The first
data set is composed by the remaining 351 mutations (which accounts for 60 different protein structures). This
division was done at position level, meaning that mutations in a given position of a protein are either in the training
or test set exclusively . The distribution of mutations per protein is shown in Figure 2. These data sets were first
proposed and used in a previous study [2].
The second data set, also proposed previously [2], was used to perform a comparative test between DUET and
iStable [4]. It is composed by mutations of the p53 protein, a transcription factor whose loss of function is correlated
with tumorigenesis. This data set contained 42 mutations within the DNA binding domain of the tumour suppressor
p53 protein with experimentally characterized thermodynamic effects available in the scientific literature. None of
these mutations was present in the training set.
The data sets described here are freely available at http://structure.bioc.cam.ac.uk/mcsm/data.

∗Email: dpires@dcc.ufmg.br; Correspondence may also be addressed to tlb20@cam.ac.uk

1

http://structure.bioc.cam.ac.uk/mcsm/data


Figure 2: Histogram and density plots for the number of single-point mutations per protein in training and test
sets.

2 Analysis of Performance Enhancement Achieved by Integration

Using Hotelling’s t-test [5] and Steigers Z-test [6] for correlated correlations within a sample, DUET performed
significantly better than SDM (two-tailed p < 0.001) on the blind test. DUET also outperformed mCSM in the
training set (two-tailed p < 0.0005), but unfortunately the test set was too small to see significance.
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